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Yt = CXt
Yt+1 = CXt+1 = CAXt

Yt+m−1 = CXt+m−1 = CAm−1Xt,
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ΣY Y ΣY X
ΣXY ΣXX
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E[X |Y] =μX +ΣXYΣ−1Y Y (Y − μY )
V ar[X|Y] = ΣXX −ΣXYΣ−1Y YΣTXY .
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E[X|Y,Z] = E[X|Z] + C[X,Y|Z]V ar−1[Y|Z](Y − E[Y|Z]),
V ar[X|Y,Z] = V ar[X|Z]− C[X,Y|Z]V ar−1[Y|Z]CT [X,Y|Z].
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YTt = (YT1 , ... , YTt ).
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X˜t+k|t = Xt+k − X̂t+k|t,
Y˜t+k|t = Yt+k − Ŷt+k|t.
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Σxxt+k|t = V ar[Xt+k|Yt]
= E
[
(Xt+k − X̂t+k|t)(Xt+k − X̂t+k|t)T |Yt
]
= E
[
X˜t+k|tX˜Tt+k|t|Yt
]
= V ar
[
X˜t+k|t|Yt
]
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Σxxt+k|t = V ar [Xt+k|Yt] = V ar
[
X˜t+k|t|Yt
]
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X˜t+k|t
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Σyyt+k|t = V ar [Yt+k|Yt] = V ar
[
Y˜t+k|t
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]
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X̂t+1|t = AX̂t|t +But,  
Ŷt+1|t = CX̂t+1|t. !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X˜t+1|t = Xt+1 − X̂t+1|t = A
(
Xt − X̂t|t
)
+wt+1 = AX˜t|t +wt+1,
Y˜t+1|t = Yt+1 − Ŷt+1|t = C
(
Xt+1 − X̂t+1|t
)
+ vt+1 = CX˜t+1|t + vt+1,.
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V ar
[
X˜t+1|t
]
= AV ar
[
X˜t|t
]
AT +Σw #
V ar
[
Y˜t+1|t
]
= CV ar
[
X˜t+1|t
]
CT +Σv $
C
[
X˜t+1|t, Y˜t+1|t
]
= V ar
[
X˜t+1|t
]
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Σxxt+1|t = AΣ
xx
t|tA
T +Σw
Σyyt+1|t = CΣ
xx
t+1|tC
T +Σv
Σxyt+1|t = Σ
xx
t+1|tC
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X̂t|t = X̂t|t−1 +Kt
(
Yt −CŶt|t−1
)
,
Σxxt|t = Σ
xx
t|t−1 −KtΣyyt|t−1KTt = Σxxt|t−1 −KtCΣxxt|t−1,
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Kt = Σ
xx
t|t−1C
T
(
Σyyt|t−1
)−1
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X̂t+1|t = AX̂t|t +But,
Σxxt+1|t = AΣ
xx
t|tA
T +Σw,
Σyyt+1|t = CΣ
xx
t+1|tC
T +Σv.
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X̂t+k+1|t = AX̂t+k|t +But+k,
Σxxt+k+1|t = AΣ
xx
t+k+1|tA
T +Σw,
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Y0|k−1 =
⎡⎢⎣ y(0) y(1) · · · y(N − 1)            
y(k − 1) y(k) · · · y(k +N − 2)
⎤⎥⎦ ,
! y(k)    "     k ﬁ    
U0|k−1 Yk|2k−1  Uk|2k−1 ! u(k)       # ﬁ
X0  Xk    $ 
"  "  k     
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yk(t) = Okx(t) + Ψkuk(t),
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C
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CAk−1
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D
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Yp = OkXp +ΨkUp
Yf = OkXf +ΨkUf .
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Eˆ {α|B ∨ C} = Eˆ||C {α|B}+ Eˆ||B {α|C} ,
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ξ = Eˆ||Uf {Yf |Wp}
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Yt + a1Yt−1 + ...+ apYt−p = et,
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 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 p = 4 	 	 
      	
p = 6 	 -. $ 		 A(q) = 1 + a1q
−1 + ... + apq−p  
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A(q) = 1− 1.168q−1 − 0.05757q−2 + 0.5446q−3 − 0.2833q−4,
A(q) = 1− 0.9031q−1 − 0.3766q−2 + 0.4147q−3 + 0.0165q−4

A(q) = 1− 1.191q−1 − 0.1202q−2 + 0.6585q−3 − 0.2791q−4 +
−0.1501q−5 + 0.16q−6,
	 
 -.     
 	 	 	

Xt = AXt−1 +Ket
Yt = CXt
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A =
⎡⎣ 0.94683 0.30744 0.17111−0.16382 0.011616 0.7307
0.05526 −0.38027 0.34559
⎤⎦
C =
[
63.876 1.6141 5.9152
]
K =
⎡⎣ 0.0170120.023994
−0.0030828
⎤⎦
X0 =
⎡⎣ −0.822790.10372
0.17707
⎤⎦ ,
	
 
A =
⎡⎣ 0.84636 −0.10631 0.440580.18951 −0.58626 −0.66136
−0.20613 −0.16547 −0.44004
⎤⎦
C =
[
31.085 −0.13512 0.59956 ]
K =
⎡⎣ 0.0224360.0014154
0.019577
⎤⎦
X0 =
⎡⎣ 0.098031−1.5098
−0.18655
⎤⎦ ,
 
A =
⎡⎣ 0.94855 −0.29102 0.114180.18739 −0.03084 0.2171
−0.044073 0.15929 0.64704
⎤⎦
C =
[
64.519 −2.1523 −0.80783 ]
K =
⎡⎣ 0.01777−0.024614
0.0052209
⎤⎦
X0 =
⎡⎣ 0.020157−0.78358
−1.984
⎤⎦ .
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